The dynamic structure of rabbit blastocyst coverings. III. Transformation of coverings under non-physiological developmental conditions.
Under physiological conditions the zona pellucida disappears in the rabbit between Day 3 and early Day 4 post coitum (p.c.) and is replaced by a new layer, the neozona. The dissolution of the zona pellucida and the formation of the neozona was investigated in three different experimental approaches, all of them characterized by non-physiological developmental conditions for the embryo: Prevention of embryo migration from the oviduct into the uterus by postcoital (48 h p.c.) tubal ligation, in vitro culture, and asynchronous embryo transfer into uteri of recipient rabbits. Embryos of age 2 1/2, 3, 4 and 4 1/2 days p.c. were cultured for 12 to 72 h. The media used for in vitro culture were supplemented with BSA, serum or with uterine secretions that were collected either synchronously or asynchronously to the developmental stage of the cultured embryos. Three-day-old embryos were transferred into uteri of pseudopregnant foster rabbits of either synchronous (Day 3) or asynchronous stages (Day 0, 2, 4, 5, 6) and were recovered 24 to 72 h after transfer. The transformation of the coverings was evaluated by light and transmission electron microscopy. The dissolution of the zona pellucida was greatly disturbed in tube-locked embryos, and in cultured embryos if standard protein supplements (BSA or serum) had been used for in vitro culture. In many cases the zona was still completely preserved after 2 or 3 days in culture, at a time when it normally would have already been replaced by the neozona in vivo. The dissolution in vitro, however, progressed incomparably better if the culture medium had been substituted with synchronous or asynchronous uterine secretions. The formation of the neozona could not be verified in cultured blastocysts. After embryo transfer, the dissolution of the zona pellucida was completed in most cases by 2 days after transfer, irrespective of the recipients' progestational stage. Present results indicate that uterine components are essential for the dissolution of the rabbit zona pellucida. These components appear to be present in the uterine cavity constitutively, i.e. independently of the uterine progestational transformation, and need not be in synchrony with the embryo's developmental stage for dissolution of the zona. Normal formation of the neozona does not take place under the non-physiological developmental conditions of in vitro culture.